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PLANTS INTRODUCED INTO GALAPAGOS -
NOT BY MAN, BUT BY EL NINO? 
by Ole Hamann 
Having seen in the Galapagos some of the effects of the extreme EI Nino year 1982-83 it is tempting to 
speculate on what influence Nino conditions could have on the colonization of plant species in the islands. 
Are there some indigenous plant species, of which it may be assumed that EI Nino conditions in former 
times could have played a crucial role for their establishment? A closer look particularly at the drift plants 
in the Galapagos seems to be relevant in ths context. 
TROPICAL DRIFT PLANTS 
A number of tropical seeds, fruits and plant fragments (Table I and Fig. I) are able to drift in seawater for 
weeks, months or even years. Their buoyancy is achieved in various ways: some seeds, such as species of 
Muncuna and Ipomoea, have air-filled cavities within; some have very light tissue in the cotyledons in the 
seeds, as in species of Dioc/ea; some have fruits with corky or fibrous, air-filled layers, like Hippomane 
mancinella; and still others have very light and thin dissiminules, like Avicennia germinans. Combinations 
of these buoyancy factors are frequently realized, as in Cocos nucifera (Palmae) (Gunn & Dennis 1976). 
The drift species display an effective long-distance dispersal mechanism, by which they have been able to 
reach the remotest oceanic islands. However, the ability of a plant dissiminule to float to a new place (and 
still retain its viability) is just one part of colonization; another is establishment in the new place. Drift 
seeds and fruits sometimes reach regions of the world that they are not suited for. Already in 1765 the 
Norwegian bishop Gunnerus published a record of tropical seeds and fruits washed ashore in Norway, 
including such species as Entada phaseoloides, Mucuna urens, Cassia fistula (all Leguminosae), Cocos 
nicifera, Lagenaria vulgaris (Cucurbitaceae) and Anacardium occidentale (Anacardiaceae). Also from the 
Danish North Sea coast various tropical drift seeds and fruits are recorded, the SE Asian & Australian 
mangrove-palm Nypa/ruticans probably being the most curious (Hansen 1973). Obviously in those cases 
the dissiminules reached places wholly unsuitable for their establishment. 
DRIFT PLANTS IN THE GALAPAGOS 
In the Galapagos some of the indigenous members of the flora belong to the group of plants having seeds 
or fruits adapted to long-distance dispersal by oceanic drift. Notable are the mangroves, several beach 
plants and some in inland habitats. But also in the Galapagos establishment may be very difficult. For 
example, in August 1983 large seeds, which probably belonged to the palm genus Phytelephas, were found 
on the beaches of Genovesa and Espanola. No trees of this genus are known in the islands, though they are 
common in continental South America. So while it may be assumed that these seeds came drifting to the 
islands, whether they will succeed in establishing the species is another matter. Drift seeds and fruits 
arriving at the islands get washed up in an inhospitable environment, at least for plant germination and 
establishment, namely the arid coastal area. 
Carlquist (1967 & 1974) and Porter (1976) investigated the dispersal mechanisms of the indigenous 
Galapagos plants in connection with discussions on the flora's geographical relationships and the ways in 
which the plants (or their ancestors) arrived in the islands. Carlquist estimated that 23% of the original 
introductions could be accounted for by oceanic drift. Porter found this figure much too high: he listed 9% 
original introductions (35 out of 378) as having arrived by oceanic drift. Porter argued that oceanic drift 
has had a minor role in plant colonization in the archipelago, and that the plants which arrived in this way 
were all members of the mangrove, beach or salt-flat vegetation. Furthermore, he found that the small 
number of species that arrived (and were derived) through oceanic drift was not surprising: "Although 
drift-dispersed species have relatively high immigration rates in comparison with those which are 
dispersed by birds and wind, very few species are adapted to this mode of introduction. In addition, their 
higher immigration rates and the small numbers of habitats available to them in the Galapagos also reduce 
the opportunities for endemism in this group." This means that I) drift species in the Galapagos should be 
few, 2) that they should display a low grade of endemism, and 3) that they should be restricted in 
occurrence to coastal habitats. As discussed below there seems to be no doubt about the first two points, 
but interesting exceptions to the third point may be encountered. 
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MANGROVES 
The four mangrove species in the islands all have dissiminules that float. The dispersal properties ofthree 
of these species were recently studied in detail in Central America by Rabinowitz (1978). The propagule of 
Rhizophora mangle (red mangrove) retains its viability for a year or more, and may remain floating for 20 
to 100 days or more. Avicennia germinans (black mangrove) propagules are light, float easily and retain 
their viability for more than 100 days. LaguncuJaria racemosa (white mangrove) has seeds that may float 
for about a month in seawater, still retaining their viability. The fourth species in the Galapagos, 
Conocarpus erecta (button mangrove), was not part of the above mentioned study but is known to disperse 
by oceanic drift by means of the buoyant pericarp of the fruits (Ridley 1930). 
The mangrove species in the Galapagos are the same as those encountered in coastal areas in the western 
part of tropical South America. No speciation has taken place in the islands. The distribution of 
the mangroves in the Archipelago reflects their effective dispersal and establishment properties. They 
grow in practically all localities where the ecological conditions suit them, thus indicating that neither 
dispersal from one place to another 'nor establishment present a barrier to their colonization. 
BEACH PLANTS 
Many of the beach and salt flat plants of the Galapagos are notorious drift species, such as Scaevola 
plumieri, Canavalia maritima, Ipomoea pes-caprae, Luffa astorii, Batis maritima and Salicomiafruticosa. 
These species are, however, rather different with regard to propagules and to their distribution in the 
Galapagos. 
Scaevola plumieri occurs practically all over the tropics and is a member of a genus containing some 
effective drift species. The fleshy drupes may also be bird-dispersed, but the general distribution of the 
species indicates that oceanic drift is more important. In the Galapagos Scaevola plumieri is found on at 
least three of the larger islands. 
Ipomoea pes-caprae is one of the most widely distributed seashore plants, being circum tropical. The seeds 
of this species may float for at least 2 years, according to Gunn & Dennis (1976). In the Galapagos it is 
common on sandy beaches on several islands. 
Batis maritima has a dissiminule consisting of a number of seeds enclosed by connate bracts in a corky to 
fleshy mass, which is able to float. This species is found on both sides of the Americas as well as in the 
Hawaiian Islands. In the Galapagos it grows in salt flats and on beaches on several islands. 
According to Guppy (1906) both seedlings and fragmented joints containing seeds of Salicomiafruticosa 
are able t~ float. Interestingly he observed this in the Guayas River in Ecuador. Salicomiafruticosa is a 
seashore and marsh plant found throughout the world; in the Galapagos it has been recorded from three 
islands. 
The above mentioned four species represent widely distributed drift species, which in the Galapagos have 
managed to colonize several islands. A different picture is given by Canavalia maritima and Luffa astorii. 
Canavalia maritima is one of the rather numerous Leguminosae with drift seeds ("sea-beans"); Canavalia 
seeds stay buoyant for at least 1.5 years (Gunn & Dennis 1976). The species has a wide distribution in the 
tropics, but in the Galapagos it only occurs on Marchena. Luffa astorii has a dry fruit, fibrous within, 
which gives it buoyancy. It grows on the coasts of Ecuador and Peru, but in the Galapagos it is only known 
from Floreana. 
These spot-like distributions appear to be the result of one successful immigration of each species, and 
could also indicate that it is difficult for them to establish in the Archipelago, even though they are well 
adapted to long-distance dispersal through oceanic drift. 
Some other coastal species in the Galapagos may have arrived by drift, but speciation and the number of 
endemics in the littoral vegetation is limited. Nolana galapagensis seems to be the only endemic littoral 
species, which may have been derived from a drift seed ancestor. 
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PLANTS OF MAINLY INLAND HABITATS 
In the Galapagos the littoral vegetation often covers just a narrow fringe at the coast, being replaced 
shortly inland by the prevalent arid zone vegetation dominated by Opuntia and Bursera. A few drift seed 
plants are found both in coast-near habitats and further inland, while a larger number of drift species 
actually are only encountered in typical inland habitats. 
Belonging to the first category are species like Caesalpinia bonduc. Hibiscus tiliaceus and Hippomane 
mancinella. Caesalpinia bonduc seeds float by the means of an intercotyledonary cavity and may stay 
buoyant and viable for at least 2 years. It is one of the most common "sea-beans", and the plant is a 
cosmopolitan shrub of both tropical and subtropical regions. In the Galapagos Caesalpinia bonduc grows 
on S. Isabela close to Villamil, on Cerro Azul, and on Santa Cruz, where it is a conspicuous member of the 
vegetation in the Tortoise Reserve and the adjacent farmland. 
Hibiscus tiliaceus has seeds, which float by means of air-cavities between the cotyledons and the testa. It is 
a native of both the Old and New World tropics, mostly at low elevations, and often in littoral habitats. In 
the Galapagos it is recorded from Santa Cruz and Isabela; on both islands it grows in the littoral and the 
arid zone vegetation. Apart from that it may be planted as an ornamental or hedge plant (Santa Cruz). 
According to Gunn & Dennis (1976) Hippomane mancinella fruits may float for at least 2 years, during 
which time about half of the seeds stay viable. The tree grows in the West Indies, as well as along the 
Atlantic and Pacific coasts of Central America and northern South America. In the Galapagos it has a 
curious distribution, being found both in coastal and inland vegetation, e.g. in the littoral vegetation 
around Puerto Ayora and in the Scalesia forest in the Tortoise Reserve on Santa Cruz (Hamann 1981 ).It is 
known from four of the larger islands. 
Caesalpinia bonduc. Hibiscus tiliaceus and Hippomane mancinella are oceanic drift plants, which have 
colonized both coastal and inland habitats in the Galapagos. At least Hippomane fruits may easily have 
been transported from the original coastal habitats of the species to the interior of an island by giant 
tortoises. Tortoises eat Hippomane fruits, which then, often after several days, get passed almost 
unchanged in appearance. 
The second category of drift plants mentioned, those that only occur inland, includes such species as Vigna 
luteola. Cardiospermum corindum. Mucuna rostrata. Dioclea reflexa. Sapindus saponaria. Stictocardia 
tiliifolia and Ipomoea alba. Of these, only Cardiospermum and Vigna are wide spread in the archipelago, in 
arid and humid vegetation types, respectively. The five other species are all notorious drift plants, but in 
the Galapagos they have distributions that are restricted and spot-like. Sapindus is a conspicuous large 
tree, which is particularly common on southern Isabela, but which also occurs on Santa Cruz and in the 
highlands of Santiago. Stictocardia is locally abundant in, for example, the Scalesia forest on Santa Cruz 
and Isabela. Ipomoea alba is locally common on Isabela, Santa Cruz and Santiago, while Mucuna only 
grows in a few places in the Tortoise Reserve on Santa Cruz and Dioclea has so far only been recorded from 
one small locality in the highlands of Santa Cruz (Hamann 1974). 
Such spot-like distributions are difficult to explain in relation to the plants' effective dispersal 
mechanisms. Therefore it has been suggested that such species may have been introduced by man (e.g. by 
Wiggins & Porter, 1972, for Stictocardia). Alternatively, their distribution patterns may reflect that 
although they are well adapted for long-distance dispersal through oceanic drift, they could be less well 
adapted for establishing themselves in a place like the Galapagos, because they require mesic habitats. 
Thus, once arrived on the beaches they would have to cross a barrier of unfavourable arid habitats, which 
could limit their success as colonizers. 
Seemingly there is no way in which such crossings could be made. However, Carlquist (1974) mentioned 
that "an interesting phenomenon apparently not yet appreciated is that seeds in the drift floras are not 
forced to grow only on the spots where the surf deposits them." For example, he observed viable seeds of 
Mucuna in and around nests of boobies, far above the surf on one of the Hawaiian Islands, and a similar 
phenomenon was observed among Laysan Albatrosses on several islands of the Hawaiian Leward chain 
during an expedition in 1966. So Carlquist concluded that seabirds possibly may act as agents facilitating 
the deposit of drift seeds in non-coastal habitats. 
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Among the endemic Galapagos plants a few inland taxa may be hypothesized as being derived from drift 
seed ancestors. For example Dodonaea viscosa var. galapagensis (Sapindaceae), Ipomoea habeliana. 
Cardiospermum galapageium and, perhaps, Gossypium barbadense var. darwinii and Gossypium 
klotzschianum (Kalvaceae). But in general, the number of endemic inland plants with drift seeds ancestors 
is low in the Galapagos. 
DISCUSSION OF THE POSSIBLE ROLE OF THE NINO 
The drift plants in the Galapagos flora have excellent dispersal properties, but some may be less well 
adapted to establishing themselves. Drift plants adapted to life in the mangrove and the littoral vegetation 
are generally wide-spread in the islands; when their dissiminules arrive they are likely to be washed up in 
places where they can germinate and establish themselves. 
Not so with those plants that prefer mesic habitats. In addition to the ocean barrier, they have to cross the 
barrier of the arid Galapagos lowlands in order to reach favourable habitats. The present distribution 
patterns of species like Hippomane mancinella. Caesalpinia bonduc and Hibiscus tiliaceus indicate that 
some have succeeded once in a while. The distribution of species like Mucuna rostrata and Dioc/ea reflexa 
shows that at one time the large seeds of these species could have been transported from the coast to the 
interior of an island. It should be noted that the seeds of Mucuna and Dioc/ea are among the most common 
of all tropical drift seeds, so drift to the islands by these species is presumably fairly frequent. 
EI Nino conditions could play an important role in the colonization of certain drift species. Several ofthe 
extraordinary weather conditions brought about by the Nino would favour not only the transportation of 
drift plants to the islands but also their establishment. During the Nino the Galapagos experienced very 
high tides, heavy swells and big waves pounding on the shores. This resulted in the disappearance of some 
beaches, but also in the depositing of flotsam up beyond the normal high-tide level. So during the Nino 
year drift seed plants adapted to littoral habitats may actually have been deposited in just the right places 
for germination and establishment. Furthermore, the heavy rains that lasted for nine months helped to 
break the resting period of many seeds buried in the soil. The enormous amount of vegetation growing 
from usually desert-like areas (like Baltra) showed that a large seed-reserve had been mobilized. Water 
was suddenly no longer a limiting factor for plant germination and growth. Many seeds, which are able to 
rest viable for years. have a very hard seedcoat; in order to germinate they have to be softened by 
prolonged soaking or they have to be mechanically bruised. The large seeds of Mucuna. Caesalpinia. 
Dioc/ea and other "sea-beans" are very hard; to germinate them in a greenhouse, the seed coat has to be 
scraped or filed. During the Nino year, the torrential rains created rivers, lakes and waterfalls all over the 
islands. Undoubtedly, under such conditions, many hardcoated seeds got soaked or got bruised, which 
gave them a chance to germinate. 
The present spot-like distributions patterns of some notorious drift seed plants in the Galapagos suggest 
that successful colonization by these species is a rare phenomenon. However, extreme environmental 
conditions such as those in a Nino year could be a decisive factor. Observations during the next couple of 
years will tell us whether this suggestion is plausible: We should expect to see that some plants have 
established themselves in new localities, or even to see some species, which did not grow in the islands 
before. Probably, such species will tum out to be drift seed plants, whose colonization was helped by the 
Nino. 
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TABLE 1. Some drift seed plants in the GalApagos. 
MANGROVES 
BEACH PLANTS 
PLANTS OF 
COASTAL AND 
INLAND HABITATS 
PLANTS OF 
MAINLY INLAND 
HABITATS 
Species & FamUy 
Rhizopbora mangle (Rhizopiloracl!oe) 
Avicennia germinans (Avtcenniaceae) 
Laguncularia racemosa (Combretllceae) 
Conocarpus ereeta (Combrelaceae) 
Ipomoea pes-caprae 
Ipomoea pes-caprae (Cotrvolvu/aceae) 
Batis maritima (Batidaceae) 
Scaevola plumieri (Goodf!niaceae) 
Salicornia fruticosa (Chenopodiauae) 
Canavalia maritima (Leguminosoe) 
Luffa astorii (CucurbitaCeae) 
Propagule 
Hypocotyl 
Seedling! 
sprouted fruit 
S<:!,d 
Fruit 
Seed 
Seed 
Fruit-stand 
Fruit/seed 
Seed/seedlingl 
joints 
Seed 
Fruit 
Caesalpinia bonduc (Leguminosae) Seed 
Hibiscus tiliaceus (Ma/wJCeae) Seed 
Hippomane mancinella (Euphorhiaceae) Fruit 
Cardiospermum corindum (Sapindaceae) Fruit/seed 
Vigna luteola (uguminostle) Seed 
Sapindus saponaria (Sap;ndaceae) Seed/fruit 
Stictocardia tiliifolia (Convo/vulauae) Seed 
Ipomoea alba (Collvo/vulauae) Seed 
Mucuna rostrata (lLguminosae) Seed 
Dioclea reflexa (Ugumillosae) Seed 
Distribution in 
the islands 
+++ 
+++ 
+++ 
+++ 
+++ 
+++ 
++ 
++ 
+ 
+ 
++ 
++ 
++ 
+++ 
+++ 
++ 
++ 
++ 
+ 
+ 
1. Note: This is not a complete list of drift plants in the Galapagos, but only some of the more conspicuous. 
2. +++: Wjde~pread 
++: Common or locally abundant 
+: Spot~like distribution 
Data compiled from the references and personal ob$ervation. 
Figure 1. Some of the most common tropical drift seeds and fruits 
c 
A. Mucuna sp .• seed. B. Dioe/ea cf. reflexa. seeds. C. Caesalpinia bonduc. seed. D. Hippomane mancinel/a. 
fruit. E. Sapindus saponaria, fruit and seeds. F. Ipomoea pes-caprae, seeds. 
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